Inhibition of factor X activation at extracellular matrix of fibroblasts during flow conditions: a comparison between tissue factor pathway inhibitor and inactive factor VIIa.
Tissue factor pathway inhibitor (TFPI) is a naturally occurring factor Xa-dependent inhibitor of factor VIIa/tissue factor activity. In the present study, we examined the importance of the TFPI C-terminus and 3rd Kunitz-like domain for the inhibitory capacity of TFPI towards factor VIIa/tissue factor-catalyzed factor X activation and compared the inhibition with that of inactivated factor VIIa (factor VIIai). The extra-cellular matrix of fibroblasts, mounted in a parallel-plate flow chamber, were perfused with reaction mixtures that contained factors X, VIIa, and varying amounts of TFPI or factor VIIai. Inhibition was evaluated from the time course of factor Xa production at the outlet of the flow chamber. The factor VIIa/tissue factor-catalyzed factor Xa production was inhibited by factor VIIai and compatible with a direct competition between factor VIIai for tissue factor. In contrast, TFPI showed a progressive inhibition of factor Xa production; the initial rate of factor X activation, however, was not inhibited by TFPI. Inhibition of factor Xa generation already in progress was seen for TFPI but not factor VIIai. In both cases we found that the truncated TFPI variants were as potent as full length TFPI. As to the stability of the enzyme-inhibitor complexes, TFPI-/Xa/VIIa/tissue factor and factor VIIai/tissue factor, marked differences were observed. About 60% of the factor VIIa/tissue factor activity was recovered from the truncated TFPI/Xa/VIIa/tissue factor complex after 150 min of perfusion with reaction mixtures that contained factors X and VIIa. In contrast, full length TFPI did not dissociate from the complex, nor could factor VIIai be displaced by a large excess of factor VIIa.